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CONNECTOR, BACKLIGHT ASSEMBLY LAMP UNIT INCLUDING THE 
CONNECTOR AND LIQUID CRYSTAL DISPLAY HAVING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present Invention relates to a connector, anci more particularly, to a connector 
capable of preventing a connector terminal inserted into the housing of the connector 
from being dislodged, a backlight assembly lamp unit and an LCD including the 
connector. 

2. Description of the Related Art 

Recently, with developments in the information industry, information processing 
units such as computers are advancing remarkably. Technical developments in the 
infomnation processing units follow the advancement in the development of monitor 
devices displaying Information output by the information processing units. Monitor 
devices gre classified into two main types of displays, that is, Cathode Ray Tube (CRT) 
type monitor devices and liquid crystal display LCD type monitor device. 

The small size, lighter weight and lower power consumption make the LCD 
devices specially suited to replace the traditionaf CRTs and to be widely used as a 
monitor for a portable computer, a desk-top computer and even a high picture quality 
image processing unit, 

FIG. 1 is a simplified exploded perspective view of a conventional LCD. 

Refen-ing to FIG. 1, an LCD 100 includes an LCD module 130 for displaying 
pictures using image signals applied thereto, and a front case 110 and a rear cas? 120 

- 1 - 



S"d 92S-0KI 



AyniM33T2 WU2T:6 2002-8 



05192.0228 

accommgdating the LCD module 130. 

The LCD module 130 includes a display unit 170 having an LCD panel 171 for 
displaying pictures and a baddight assembly 150 for providing the display unit 1 70 with a 
light beam. 

The display unit 170 includes an LCD panel 171. agate PCB 175, a data PCB 176. 
a gate tape carrier package (TCP) 1 74 and a data TCP 1 78. 

The LCD panel 171 includes a TFT substrate 1 72, a color filter substrate 1 73 and 
a liquid crystal (not shown) interposed between the TFT substrate 172 and the color filter 
substrate 173. 

The TFT substrate 172 is a transparent glass substrate on which a plurality of thin 
film transistors (TFTs) are formed in a matrix configuration. Data lines are connected to 
source terminals of the TFTs and gate lines are connected to gate terminals of the TFTs. 
Also, drain terminals of the TFTs are connected to pixel electrodes of indium tin oM'de 
(ITO) that fs one kind of transparent conductive material. 

The color filter substrate 1 73 is disposed facing the TFT substrate 1 72. The color 
filter substrate 173 includes R, G, B color pbcels which have been manufactured by a 
thin-film manufacturing process, and a transparent common electrode of ITO. 

As power is applied to the gate terminal and the source tenninal of the TFT of the 
TFT substrate 172. the TFT is turned on. By turning on the TFT, an electric field is fomied 
between the pixel electrodes of the TFT substrate 172 and the common electrode of the 
color filter substrate 1 73. The formed electric field varies a pre-tilt angle of liquid crystal 
molecules interposed between the TFT substrate 1 72 and the color filter substrate 173 
and thus the optical transmission degree of the liquid crystal Is varied, so that a desired 
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image is obtained. 

Meanwhile, in order to control an aligned angle and an aligned timing of the liquid 
crystal molecules In the LCD panel 171 , a driving signal and a timing signal are applied to 
the gate lines and the data lines. As shown in FIG. 1 , the data TCP 178 is one kind of 
flexible PCB and Is coupled to the source side of the LCD panel 171 to decide an applying 
timing of the data driving signal and the gate TCP 174 is one kind of flexible PCB and is 
coupled to the gate side of the LCD panel 171 to decide timing of the gate driving signal. 

The data PCB 1 76 is coupled to the data TCP 1 7S to receive an image signal from 
an externa! device and apply driving signals to the data lines. The gate PCB 175 Is 
coupled to the gate TCP 174 to apply driving signals to the gate lines. 

The data PCB 1 76 includes a source part to receive an image signal generated 
from an external information processing unit such as a computer and apply data driving 
signals to the data lines of the LCD panel 171. The gate PCB 175 includes a gate part to 
apply gate driving signals to the gate lines of the LCD panel 171Jn other words, the data 
PCB 176 and the gate PCB 175 generate data driving signals, gate driving signals and 
plural timing signals for applying these data driving signals and gate driving signals with 
proper timing. At this time, the gate driving signals are applied to the gate lines of the LCD 
panel through the gate TCP 174 and the data driving signals are applied to the data lines 
of the LCD panel through the data TCP 178, 

Below the display unit 1 70, a backlight assembly 1 50 is disposed. The backlight 
assembly 150 includes; a lamp unit 160 disposed atone side of the LCD module 130, for 
emitting a light; a light guiding plate 1S2 for guiding the light emitted from the lamp unit 
160 toward the display unit 170 to change the light path; a plurality of optical sheets 153 
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for maldng uniform the iuminancse of the light emrtted from the light guiding plate 152; and 
a reflector plate 154 disposed beneath the light guiding plate 152, for reflecting the light 
leaked from the light guiding plate 152 to enhance the light efficiency. 

The display unit 170 and the backlight assembly 150 are fixedly accommodated 
within a molded frame 131. A chassis 140 covers the outer edges of the mold frame 131 
to prevent the display unit 170 from being dislodged. 

FIG. 2 Is a perspective view of a lamp unit including a power supply line connected 
to the lamp In the LCD of FIG- 1 . 

Referring to FIG. 2, the lamp unit 160 includes: a lamp 161 for generating a light in 
response to an external power; a lamp cover (not shown in FIG. 2) covering and 
protecting the lamp 161 and for reflecting the light of the lamp 161 toward the light guiding 
plate 162; power supply lines 163 and 164 each of which one end is respectively 
connected to both tenninals of the lamp 1 61 ; and a connector 1 65 to which the other ends 
of power supply lines 163 and 164 are respectively connected, for connecting the power 
supply lines 163 and 164 with an external power supply unit for supplying power to the 
lamp 1 61 - In order to maintain the position of the lamp 1 61 inserted within the lamp cover, 
lamp holders 162a and 162b are provided at portions where both ends of the lamp 161 
are respectively connected to the ends of the power supply lines 163 and 164. 

The power supply Jines 163 and 164 are divided into a hot eiectrode line 163 to 
which a high voltage is applied and a cold electrode line 164 to which a low voltage is 
applied. It is noted that the hot electrode line 163, as shown in FIG, 2, is shorter than the 
cold electrode line 164, This is due to the following reason. 

The hot electrode line 163 and the cold electrode line 164 are extracted toward 
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one side direction of the lamp unit 1 60 and are then connected to the connector 165. Then, 
if the hot electrode line 163 Is made longer than the cold electrode line 164 and the 
connector 165 is directed toward the cold electrode line 154, a peripheral circuit may be 
damaged by high temperature due to heat generated from the hot electrode line 163, 

Hereinafter, an example of the hot electrode line 163 is explained. 

As shown in FIG. 3A, the connector terminal 166 is coupled to one end of the hot 
electrode line 163 in a screwing manner. The body portion of the connector terminal 1 66 
is formed in an integral structure with an open structure such that the other end of the 
connector terminal 166 is coupled to a power terminal of an external power unit that is 
inserted from a direction feeing the hot electrode line 163. 

A hanging law 166a is integrally formed at the rear surface of the body portion. 

As shown in FIG. SB, the connector housing 167 has a through hole into which the 
connector terminal 166 is inserted. Referring to FIGs. 2, 3A and 3B the connector 
terminals 166 are respectively connected to the hot electrode line 163 and the cold 
electrode line 164 and the connector housing 167 accommodates the connector terminal 
166 within a through hols penetrating its body, Refemng to the through hole in FIG- 3B, a 
first inserting hole 167b formed at one end of the through hole and into which the 
connector terminal 166 is inserted has a diameter greater than a second inserting hole 
167c formed at the other end of the through hole and into which a powerterminal of an 
external power unit is inserted. At an inner bottom surface of the connector housing 167, 
there is provided a hanging projection 167a. The hanging projection 167a is fomied at a 
portion corresponding to the hanging jaw 166a of the connector terminal 166 to prevent 
the connector terminal 166 as inserted into the connector housing 167 from being 
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dislodged from the connector housing 167. 

In other words, referring to FIG. 4, when the connector terminal 166 is inserted 
into the connector housing 167, the hanging Jaw 1663 is placed at an engaged position 
with the hanging projection 167a, to prevent the connector terminal 166 inserted into the 
connector housing 167 Irom being dislodged from the connector housing 167. 

However, since the rear surface of the connector temiinal 1 66 having the hanging 
jaw 166a IS formed in the shape of a straight line, it is difficult to securely couple the 
hanging jaw 1 66a with the hanging projection 1 67a considering movement space of the 
connector terminal 166 within the connector housing 167. Especially if the hanging 
projection 167a is worn (due to the repeated movement of the hot electrode line 166, 
tensile stress applied to the hot electrode Ime 166 when the connector is coupled or 
separated, and so on), the connector terminal 166 may be easily dislodged with ease 
from the connector housing 167, such dislodging being undesirable, 

SUMMARY OF THE INVENTfON 

Accordingly, it Is an object of the present invention to provide a connector capable 
of preventing the connector terminal inserted into the connector housing from being 
dislodged. 

It is another object of the present invention to provide a backlight assembly having 
a connector capable of accomplishing the above object 

It is further another object of the present invention to provide an LCD having a 
backlight assembly lamp unrt provided with a connector capable of accomplishing the 
above object. 
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To acoomplish the above objects, the Invention provides a connector that 
compri^ea a housing having a through hole and a hanging projection formed at an Inner 
bottom surface of the through hole and a body portion inserted into the through hole from 
one side opening of the through hole, for providing power supply line with a power 
supplied through the other side opening of the through hole. The body portion includes a 
joint portion for fixing the body portion to the power supply line, a head portion having a 
hanging jaw engaged with the hanging projection of the housing, {advantageously 
preventing the body portion from being dislodged), and a connection portion formed with 
an Inclination that is negatively inclined along its insertion direction and faces the inner 
bottom surface of the housing, the head portion thereby connected with the joint portion. 

According to another aspect of the present invention, a backlight assembly lamp 
unit comprises a lamp for generating a light, a power supply line of which one end Is 
connected to the lamp, and a connector connected to the other end of the power supply 
line, for providing external power to the lamp through the power supply line. The 
connector comprises a housing having a through hole and a hanging projection formed at 
an inner bottom surface of the through hole and a body portion Inserted into the through 
hole from one side opening of the through hole, for providing the power supplying line with 
the external power through the power supply line. The body portion Includes a joint 
portion for fixing the body portion to the power supply line, a head portion having a 
hanging jaw engaged with the hanging projection of the housing, for preventing the body 
portion from being deviated, and a connection portion formed with an inclination that is 
negatively inclined along its insertion direction and faces with the inner bottom surface of 
the housing, for connecting the head portion with the joint portion. 
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According to yat another aspect of the present invention, an LCD includes a lamp 
for generating a light, a power supply line of which one end is connected to the lamp, a 
connector connected to the other end of the power supply line, for providing an external 
power to the lamp through the power supply line, a light guiding unit for guiding the light 
generated from the lamp, and a display unit for displaying an image In response to the 
light guided by the light guiding unit. The connector includes a housing having a through 
hole and a hanging projection formed at an Inner bottom surface of the through hole, and 
a body portion inserted into the through hole from one side opening of the through hole, 
for providing the external power to the lamp through the power supply line. The body 
portion includes a joint portion for fixing the body portion to the power supply line, a head 
portion having a hanging jaw engaged with the hanging projection of the housing, 
(advantageously preventing the body portion from being dislodged), and a connection 
portion a connection portion formed with an inclination that is negatively inclined along its 
Insertion direction and faces with the inner bottom surface of the housing, for connecting 
the head portion thereby connected with the joint portion. 

Preferably, a distance between the head portion and the inner bottom surface of 
the housing on which the hanging projection Is formed is different from that between the 
joint portion and the inner bottom surface of the housing and that between the connection 
portion and the inner bottom surface of the housing. 

Preferably, the inclination has an inclined angle within a range of 9 degrees to 10 
degrees. 

Thus, the connection portion acting as a lever does not allow movement of the hot 
or cold electrode line, and tensile stress due to repeated coupling of the connector (s not 
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transferred, thereby preventing the connector terminal of the connector from being 
dislodged from the housing. 

BRIEF DESCRIPTiON OF THE DRAWINGS 

The above objects and other advantages of the present Invention will become 
more apparent by descritrfng in detail the preferred embodiments thereof with reference 
to the accompanying drawings, in which: 

FIG. 1 is a exploded perspective view of a conventional LCD; 

FfG. 2 IS a perspective view of a lamp unit including a power supply Ihie connected 
to the lamp in the LCD of FIG. 1 ; 

F[G. 3A is a side view of a terminal of the connector used in the lamp unit of PIG, 

2; 

FIG. 3B is a sectional view of a housing in the lamp unit of FIG. 2; 

FIG. 4 IS a sectional view showing a coupling status of the connector tenninai 
shown in FIG. 3a and the connector housing shown in FIGS. 3A and 3B; 

FIG, 5 is a disassembled perspective view of an LCD in accordance with one 
preferred embodiment of the present invention; 

FIG. 6 Is a perspective view of a lamp unit including a power supply line connected 
to the lamp in the LCD of FIQ. 6; 

FIG. 7 is a plan view showing a coupling status of a connector housing and a 
connector terminal in the connector shown in FIG. 6; 

FiG. 8A is a side view of the connector tenmlnal in the connector of FIG- 7; 

FiG. SB is a sectional view of the connector housing tai<en along the A1-A2 line of 
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FIG. 7; and 

FIG. 9 is a sectional view taken along fh© line A1-A2 of FIG. 7. 

DETAILED DESC RIPTION OF PREFERRED EMBODIMENTS 

The present invention now will be described more fully hereinafter with reference 
to the accompanying drawings, in which prefen-ed embodiments of the invention are 
shown. This Invention may. however, be embodied in many different forms and should not 
be construed as limited to the embodiments set forth herein. 

FIG. 5 Is an exploded perspective view of an LCD 200 In accordance with one 
prefenred embodiment of the present invention. In FIG. 5, LCD module 230, front case 
210, rear case 220. display unit 270, baci<light assembly 250, LCD panel 271, data 
printed circuit board (FOB) 276, data tape carrier pacloge (TCP) 278, gate printed ciTCult 
board (PCB) 275. gate tape carrier package (TCP) 274, TFT substrate 272, color filter 
substrate 273. the liquid crystal (not shown) interposed between the TFT substrate 272 
and the color filter substrate 273, light guiding plate 252. and reflector plate 254 may be 
understood by reference to their respective counterparts in FIG. 1 which are 
correspondingly numbered, Le., LCD module 130, front case 1 10, etc. 

Referring to FIG. 5» the display unit 271 and the backlight assembly 250 are 
fixedly accommodated within a molded frame 231 acfing as a receiving container. A 
chassis 240 covers the outer edges of the molded frame 231 and allows the data PCB 
276 and the gate PCB 275 to be bent to the outer face of the molded fr^me 231. The 
chassis 240 also allows the data PCB 276 and the gate PCB 275 to be fixed to the rear 
surface of the molded frame 231 such that the display unit 271 is prevented from being 
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dislodged. 

FIG. 6 is a perspective view of a iamp unit 260 Including a power supply line 
connected to the lamp In the LCD of FIG. 5. 

Refen-ing to FIG. 6, lamp 261 and lamp holders 262a, 262fa with regarcl to 
correspondingly-numbered lamp 161 and lamp holders 162a, 162b In FIG. 3. 

In FIG. 6, The lamp unit 260 includes a first power supply line (hereinafter referred 
to as "hot electrode line") 263 and a second power supply line (hereinafter referred to as 
"cold elecfrode line") 264 each of which one end is connected to both terminals of the 
iamp 261 . The other ends of the hot electrode line 263 and the cold electrode line 264 are 
respectively received inside a connector265 for connecting the hot electrode line 253 and 
the cold electrode line 264 with an external power supply unit for supplying a power to the 
lamp 261 , 

As shown In FIG. 5, the lamp 261 is accommodated inside the lamp cover (not 
shown) through an opening of the tamp cover. When the lamp 261 is established at one 
edge of the light guiding plate 252 of FIQ. 5, the gold electrode line 264 is extended along 
the outer surface of the lamp cover toward the hot electrode line 263. It is noted that the 
hot electrode line 263 Is shorter in length relative to the cold electrode line 264. This is 
because a high voltage is applied to the hot electrode line 263 and a low voltage relative 
to the high voltage is applied to the cold electrode line 264. 

To enhance the assembly capability of the LCD modules 230 of FIG. 5, It is 
generally preferred to extract either the hot electrode line 263 or the cold electrode line 
264 toward any one side of the lamp unit 260 and allow the extradied one electrode line to 
be received within the connector 285. 
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tf the hot electrode line 263 is formed longer than the cold elec^ode line 264 and 
the connector 265 is extracted toward the cold electrode line 264. a peripheral circuit may 
be damaged due to heat of high temperature generated from the hot electrode line to 
which a high voltage is applied. Accordingly, it is preferred that the cold electrode iine 264 
be formed longer than the hot electrode iine 263 and the connector 265 be extracted 
towand the hot electrode fine 263. 

FIG. 7 Is a plan view showing a coupling status of a connector terminal and a 
connector housing in the connector 265 shown in FIG. 6. Fl(3. 8A is a side view of a 
connector tenninal in the connector of FIG. 7 and FIG. SB Is a sectional view of the 
housing taken along the A1-A2 line of FIG. 7. FIG. 9 Is a sectional view taken along the 
line A1-A2of FIG. 7. 

Refemng to FIG. 7, a first connector housing 269 and a second connector housing 
279 are established within the connector 265. Each of the first and second connector 
housings 269 and 279 has a through hole penetrating its body. The first and second 
connector housings 269 and 279 have the first and second inserting holes 269a and 269c 
through which a hot connector terminal 266 and a cokS connector temiinal 268 are 
inserted and the third and fourth inserting holes 269b and 2e9d through which external 
connector terminals 281 and 282 are Inserted. The first and second inserting holes 269a 
and 269c are greater in diameter than the third and fourth Inserting holes 269b and 269d. 

One end of the hot electrode line 263 and the cold electrode line 264 is 
respectively connected with one end of the hot connector terminal 266 and the cold 
connector temrainal 268. In other words, the hot electrode line 263 and the cold electrode 
line 264 each include multiple conductive lines and a coated member surrounding the 
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conductive lines. Tlie conductive lines are exposed by a selected lengtii from one end. 
The exposed portion of the conductive lines surrounds the outer circumference of the hot 
connector terminal 268 such that the exposed portfon is In contact with the hot connector 
terminal 266; The exposed portion of the conducive lines and the outer circumference of 
the hot connector temiinal 266 are jointed at a joint portion 267a. 

Each of ttie hot connector terminal 266 and the cold connection ternilnal 268 also 
includes a respective head portion 267c, 268c Into which external power terminals 281 
and 282 are respectively inserted. The head portion 267c of the hot connector terminal 
266 has a curved portion such that the Inserted external power terminal 281 does not 
come out due to movement and maintains a certain coupling force. The hot connector 
temilnal 266 also includes a connection portion 267b that connects the joint portion 267a 
with the head portion 267o. The connection portion 267b allows the hot electrode line 263 
to be electrically connected with the hot connector temilnal 266. The cold connector 
terminal 268 Is an-anged likewise as the hot connector temiinal 266, and head porfion 
268c. connection portion 268b, and joint portion 268a are understood with reference to 
the corresponding head portion 267c, etc. 

The hot connector temilnal 266 and the cold connector terminal 268 electrically 
coupled with the hot electrode line 263 and the cold electrode line 264 are insertable into 
the first and second housings 279 through the first and second Inserting holes 2e9a and 
269c. When such insertion is perfbmried, as the external power terminals 281 and 282 
are Inserted into the hot connector terminal 266 and the cold connector tenninal 268 
through the third and fourth holes 269b and 269d, external power is applied to the lamp 
261. 
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Hereinafter, there wjJI be described a coupling procedure in which the hot 
connector terminaJ 266 and the cold connector terminal 268 are installed in the first and 
second housings 269 and 279 with reference to the accompanying drawings of FIQ. 7 
through FIG. 9. 

As aforementioned, the hot connector temnfnaf 266 and the cold connector 
temilnal 268 are electrically coupled to the hot electrode line 263 and the cold electrode 
line 264, respectively. The first and second housings 269 and 279 accommodate the hot 
connector terminal 266 and the cold connector terminal 268 through the fir^t and second 
inserting holes 269a and 269a An example of coupling between the hot electrode line 
263 and the hot connector temminal 266 is as follows. 

As shown in FIG, 7 and FIG. SA, the hot connector terminal 266 is coupled with 
one end of the hot electrode line 263 at the joint portion 2673 preferably by a jointer. The 
head portion 267c of the hot connector tenninal 266 has an open end such that the head 
portion 267c Is coupled with the external power terminal 281 inserted through the third 
inserting hole 269b opposite to the inserted direction of the hot electrode line 263. 

Also, the hot connector terminal 266 has a hanging jaw 266a formed as one body 
with the hot connector terminal 266 at the rear surface of the head portion 287c of the hot 
connector terminal 266. 

The connection portion 267b between the joint portion 267a and the head portion 
267b is inclined with respect to the bottom surface of the housing 269 as shown in FIG, 8b 
and FIG. 9. in other wonds. If the rear face of the head portion 267c is parallel to the 
bottom face of the housing 269, the connection portion 267b of the hot connector tenninal 
266 is distant from the bottom fece of the housing 269 compared with the head portion 
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267c. Here, the inc?Ifned angle of the connection portion 267b preferably Is In the range of 
d degrees to 10 degrees. 

Referring to FIG, SB. the housing 269 has a hanging projection 268a formed at a 
predetermined portion of the inner bottom surface of the housing corresponding to the 
hanging jaw 268a formed at the rear face of the head portion 267c of the hot connector 
terminal 266. Accordingly, as shown in FIG, 9, when the hot connector temnlnal 266 is 
Inserted into the housing 269, the hanging jaw 266a is engaged with the hanging 
projection 268a. of the housing 268, to thereby prevent the hot connector terminal 266 
from being dislodged fnom the housing 269. 

In addition, as aforementioned, when the connection portion 267b of the hot 
connector terminal 266 is formed with an inclined angle as mentioned- herein, the portion 
where the hanging jaw 266a is established is placed lower than the front end of the head 
portion 267c and the joint portion 267a. As a result, the hanging force between the 
hanging jaw 266a and the hanging projection 268a may become larger 

When the hot connector tenninal 266 is Inserted into the housing 269, the 
inclination of the connection portion 267b allows distances between the joint portion 267a 
and the bottom face of the housing 269 and between the connecfion portion 2e7b and the 
bottom face of the housing 269 to be greater than the distance between the head portion 
2670 and the bottom face of the housing 269. 

Thus, if the joint portion 287a and the connection porHon 267b are placed higher 
than the head portion 267c, when the hot electrode line 263 connected to the hot 
connector terminal 266 nnoves, the connection portion 267b acts as a lever and thereby 
the movement of the hot electrode line 263 is not transferred to the hot connector terminal 
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266. 

Moreover, even when the hot electrode line 263 is subjected to tensile stress due 
to the repeateid coupling of the connector 265, the connection portion 267b acts as a lever, 
so that the hanging jaw 266a becomes lowered toward the hanging projection 268 of the 
housing 269. 

As described previously, according to the connector, the backlight assembly lamp 
unit and the LCD provided in the embodiments of the present invention, a hot electrode 
line and a cold electrode are respectively connected to both ends of a lamp line and their 
connector terminals are received within a connector housing that is supplied an external 
power for driving the lamp. These connector terminals include a joint portion coupled to 
the hot or cold electrode line, a head portion having a hanging jaw engaged with a 
hanging projection formed at the inner bottom surface of the housing and a connection 
portion for connecting the head portion with the joint portion and the joint portion. The 
head portion and the connection portion are formed as one body. The connection portion 
has an inclined portion that is negatively inclined along Its insertion direction and faces the 
inner bottom surface of the housing, so that the joint poiljon and the connection portion 
are higher than the head portion. Thus, the connection portion, by acting as a lever, does 
not allow movement of the hot or cold electrode line and does not allow tensile stress due 
to repeated coupling of the connector to be transferred. Thus the connector terminal of 
the connector is prevented from being dislodged from the housing. 

This Invention has been described above with reference to the aforementioned 
embodiments. It is evident, however, that many-alternative modifications and variations 
will be apparent to those having skill in the art in light of the foregoing description. 
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Aocordingly, the present invention ennbraces all such alternative modifiqations and 
variations as fall within the spirit and scope of the appended claims. 
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